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variations, are shown by the lower and upper lines of Figure 8-4 as
50% and 150% of the basal value.  The model agrees with the experi-
mental results of Ohshima and Bartsch within the limits of experi-
mental error, thereby validating the effectiveness of the model to
predict the extent of endogenously formed NPRO.  Additional
confidence in the model is provided by Tannenbaum (personal commun-
ication, 1981), who used the approach of Ohshima and Bartsch and
obtained essentially similar results.

These findings and their remarkable correlation with in vitro
kinetics have several important implications.  First, it seems likely
that both volatile and nonvolatile nitrosamines are formed in humans.
Second, the extent of this jln vivo formation, at least in the stomach,
can be readily calculated from the nitrosation kinetics of the amine
at acid pH.  Third, the calculations can be applied to both volatile
and nonvolatile nitrosamines. Fourth, the experimental findings of
the percentage of nitrate converted to nitrite can be used to estimate
the body burden of nitrite from ingested nitrate.

Table 8-3 shows the amounts of endogenously produced NPRO calcu-
lated by using the data for nitrate and nitrite in Tables 5-20 and
5-21 and assuming that the daily amine intake is 4,000 mg.  (Actual
intake of nitrosatable amines is unknown and could, of course, be
significantly different from this estimate.) For the purposes of
calculation, intake of nitrate, nitrite, and amino compounds is
assumed to be equal at major meal times, i.e., 2,000 mg of proline
per meal twice daily.  It is also assumed that dietary amines are
nitrosated at the same rate as proline. This is an overs implication
since Mirvish (1975) showed that the rate at which proline is nitro-
sated under acidic conditions lies between that of dimethylamine
(which is 22 times slower than proline) and morpholine (which is 11
times faster than proline). The rates for amines such as aminopyrine
and piperazine are 2,000 times faster than that of proline.  Another
assumption, which may or may not be valid, is that the stomach is
the primary site for nitrosation reactions in vivo.

Despite the inexact nature of the calculations presented, the
committee believes that they do permit the comparison of relative
exposures that stem from different lifestyles. Five different life-
styles are considered: (1) the average intake for the general popula-
tion; (2) a high-cured-meat diet, assuming 4 times the average intake
of cured meats; (3) a vegetarian diet with 4 times the normal vegetable
intake, excluding meat; (4) average intake including 160 mg nitrate/
person/day from nitrate-contaminated drinking water; and (5) a
high-cur ed-me at, high-nitrate-water diet.  The five categories are
arbitrary and are not meant to be accurate estimates. They were
selected to illustrate the impact of lifestyle on endogenous synthesis
of nitrosamines, and they can be modified to include other lifestyle
factors to develop an estimate for other populations.